Recurrent chromosomal aberrations in INK4a/ARF defective primary lymphomas predict drug responses in vivo.
Predicting responsiveness to anticancer therapy based on molecular findings at diagnosis is important to optimize treatment decisions. Although clinical outcome correlates with distinct mutations in some cancer entities, treatment responses within these lesion-stratified subgroups still remain heterogeneous, underscoring the need for additional prognosticators. We previously demonstrated that defined genetic defects at the INK4a/ARF locus, which encodes the tumor suppressors p16INK4a and ARF, not only accelerated lymphomagenesis in the Emu-myc transgenic mouse but also interfered with treatment sensitivity. In this study, we take a nonbiased genome-wide approach to examine whether the responsiveness of these lymphomas can be further stratified based on cytogenetic information at diagnosis. Indeed, using spectral karyotyping, comparative genomic hybridization, and fluorescence in situ hybridization in 38 primary lymphomas, we find recurrent cytogenetic alterations that refine the predictive value of INK4a/ARF lesions on drug responses in vivo: gain of chromosome 14, which was never detected in INK4a/ARFnull lymphomas, defined an ARFnull subgroup with superior treatment outcome. Gain of chromosome 6 was identified as a recurrent chromosomal aberration that predisposed ARFnull tumors to their subsequent INK4a loss during therapy. These data illustrate how cytogenetic information from cancer specimens might complement established prognostic markers and may improve anticancer treatment strategies.